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Numerical Study Methodology

This numerical study explores how Whisper selects benchmark
populations and determines the baseline USL for various loosely
coupled systems.

The following steps outline the methodology of this study:

I Models of four distinct loosely-coupled systems were created

I A parametric study of five separating distances between
assemblies was conducted for each model

I Region-wise and overall system sensitivity profiles are
developed by MCNP6.2.0

I Whisper 1.1 selected benchmark populations for the sensitivity
profiles and determines a baseline USL for the sensitivity
profile

I Truncated benchmark profiles and baseline USL values are
compared between the two regions and the overall system for
each model



Fast Bare Metal Sphere Model Overview
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Water-Reflected Fast Metal Sphere Model Overview
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Reactivity and Sensitivity Profile Dominance

The region with the significantly higher calculated keff dominates
the sensitivity profile which was used by Whisper to select a
benchmark population and to determine the baseline USL for the
loosely-coupled system.
This sensitivity profile dominance based upon a relatively small
difference in the region’s calculated keff values could potentially be
caused by uncertainty in nuclear data. Thus, Whisper could select
a benchmark population and determine a baseline USL
inaccurately.



Conclusions

The results from the four numerical studies show that the coupled
system sensitivity profile are usually dominated by a single
assembly. Whisper’s selected benchmark profile then reflects only
the dominant assembly and the determined baseline USL is not
necessarily conservative.

To insure that that the most conservative baseline USL is selected,
it is recommended to calculate the regional baseline USL values
and choose the more conservative value.



Future Work

The following items are being considered for future work:

The following steps outline the methodology of this study:

I Quantify the Sk as a function of the energy spectra and solid
angle of the interacting neutrons

I Quantify the relationship between the difference in calculated
keff values of the various regions in the loosely-coupled system
and the dominance of a given sensitivity profile.

I Explore the use of EVT to develop a bounding benchmark
population and determine the most conservative baseline USL

I Add the region-wise sensitivity profile capabilities to Whisper

I Explore more complicated loosely-coupled systems
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